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REMTECH RTR 090-01 
FOREWORD 
This final report documents the SRB thermal environment generation work 
performed under the TPS Reduction Study (NAS8-35322). The work was per- 
formed for the Thermal Environments Branch (ED-33) of the George C. Marshall 
Space Flight Center (MSFC). 
During the course of the work significant results and progress were documented 
under monthly progress reports (RPR 090-01 through -65) submitted each month. 
The purpose of this report is to summarize the thermal environment generation 
methodology, time wise environments, wind tunnel/flight test data base used in 
the study and to present a comparison with the Rockwell IVBC-3 and 1980 Ascent 
Design environments. The report is presented in two Volumes; Volume I contains 
the methodology and environment summaries. Volume I1 contains the tabulated 
data base, timewise tabulated environments and timewise plotted environments 
comparing the REMTECH results to  the Rockwell RI-IVBC-3 results. 
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TIMEWISE COMPARISON OF REMTECH/ROCKWELL 
RJ. IVBC-3 ASCENT DESIGN HEATING RATES 
8 
E 
ORIGINAL PAGE IS 








ZONE 2 - FRUSTUM 
ROCK WELL 1013 217.3 90.0 
REMTECH 1040 213.9 90.0 
SOURCE B P a  x* 8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 60.0 90.0 100.0 110.0 120.0 130.0 
TIME (secl 
ZONE 2 - FRUSTUM 
ROCKWELL 187660 284.6 90.0 
REMTECH 1041 284.6 90.0 
SOURCE B P =  x, 8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
T I M E  Isecl 
Comment 



























O n ;  0 ,  
v, 
I 
C ’ O  
‘2 
m 
L - .  
3 
c, 
- 0  
W w + 




W O  a .  







ZONE 2 - FRUSTUM 
ROCK WELL 1015 217.3 180.0 
REMTECH 1298 213.9 180.0 
SOURCE B P =  X B  8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
TIME l s e c l  
Comment 
0 REMTECH considered high on rate and load. RI IVBC-3 more realistic 
198 
ZONE 2 - FRUSTUM 
ROCK WELL 1035 251.9 180.0 
0 REMTECH 1300 243.3 180.0 


















0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BD.0 90.0 100.0 110.0 120.0 I :  











ZONE 2 - FRUSTUM 
ROCK WELL 1105 373.1 180.0 
REMTECH 1303 373.1 180.0 
SOURCE B P a  X B  8, 
-- 
I 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 
T I M E  Isecl 
3.0 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 
TIME [secl 
Comment 
0 RI IVBC-3 environments considered high along OB = 270 deg. ray. Show same 



















0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 










ZONE 2 - FRUSTUM 
0.0 ROCKWELL 1080 338.5 
REMTECH 1313 329.8 5.0 
8, SOURCE B P n  X B  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
TIME ( s e c l  
Comment 
0 Agreement considered acceptable 
204 
ZONE 2 - FRUSTUM 
ROCKWELL 1033 251.9 90.0 
REMTECH 1326 243.3 90.0 
SOURCE B P =  X B  8, 
'0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
T I M E  ( s e c l  
Comment 
0 RI IVBC-3 considered low = Data from upcoming DFI flights (STS-26R-31R) 






































ZONE 2 - FRUSTUM 
ROCK WELL 1030 251.9 
SOURCE B P =  X B  8, 0.0 



















0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
T I M E  Isecl 
Comment 
0 Agreement considered acceptable - No TPS design impact 
206 : 
ZONE 2 - FRUSTUM 
RDCKWELL 10706 233.8 39.0 
REMTECH 1451 232.1 20.0 
SOURCE B P =  x, 8, 
Comment 







































ZONE 2 - FRUSTUM 
ROCKWELL 10706 293.8 34.0 
REMTECH 1455 292.1 32.0 
SOURCE B P n  x, 0, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0  120.0 13o.a 
TIME [ s e c l  
Comment 
0 REMTECH environment considered high - No TPS design impact 
208 
ZONE 2 - FRUSTUM 
ROCK WELL 1113 395.0 90.0 
REMTECH 3226 388.0 90.0 
SOURCE B P =  X B  8, 
I I I I I I I I I I I 
1 I I I I I 1 I I I I 1 I 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
TIME lsecl 
Comment 
e R,I IVBC-3 environment considered low. Data from upcoming DFI flights (STS- 










ZONE 2 - FRUSTUM 
ROCKWELL 187412 287.1 74 .0  
REMTECH 7412 287.0 60.0 
SOURCE B P n  X B  8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 B0.D 90.0 100.0 110.0 120.0 130.0 
TIME Isecl 
210 
ZONE 2 - FRUSTUM 
ROCKWELL 187413 313.5 72.0 
0 REMTECH 7413 313.5 72.0 
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ZONE 2 - FRUSTUM 
0.0 ROCKWELL 187426 200.0 
REMTECH 7426 200.0 0.0 
8 6  B P s  x, SOURCE 
.O 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 
TIME lsecl 
212 
ZONE 2 - FRUSTUM 
0.0  ROCKWELL 187427 214.0 
REMTECH 7427 213.9 0.0 



















0.0 10.0 20.0 30.0 40.0 50.0 60.0 
T I M E  
Comment 
e REMTECH environment considered low. 
70.0 80.0 90.0 100.0 110.0 120.0 130.0 
sec  1 






















ZONE 2 - FRUSTUM 
ROCKWELL 187429 300.0 180.0 
REMTECH 7429 300.0 180.0 
SOURCE B P =  x, QB 





ZONE 2 - FRUSTUM 
0.0 RDCKWELL 187430 387.0 
REMTECH 7430 388.0 357.0 
8, SOURCE B P =  x, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 













2 0  
‘E 
m 
c .  
3 
-4 








- 0  a .  







ZONE 2 - FRUSTUM 
ROCKWELL 187431 387.0 45.0 
REMTECH 7431 388.0 45.0 
SOURCE B P g  X B  @B 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 1: 









ZONE 2 - FRUSTUM 
ROCKWELL 187432 387.9 60.0 
0 REMTECH 7432 388.0 60.0 




















0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130 
TIME Isecl 
Comment 
0 Agreement considered acceptable - No TPS design impact 
217 
ZONE 2 - FRUSTUM 
ROCKWELL 187446 286.0 54.0 
REMTECH 7446 286.0 54.0 
SOURCE B P n  X B  8, 














- 0  a .  






ZONE 2 - FRUSTUM 
ROCKWELL 187657 373.1 90.0 
REMTECH 7657 373.1 90.0 
SOURCE B P =  X B  8, 
.D 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
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u, 
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0 2  
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Z 
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o w  
- 0  a .  







0.0 10.0 20.0 30.0 46.0 50.0 60.0 70.0 86.0 90.0 100.0 110.0 120.0 130.0 
ZONE 2 - FRUSTUM 
ROCKWELL 187658 300.0 355.0 
REMTECH 7658 300.0 270.0 
SOURCE B P g  x, 8, 
220 
ZONE 2 - FRUSTUM 
ROCKWELL 187659 284.5 20.0 
0 REMTECH 7659 287.0 20.0 


















I I I I 1 1 1 I I 
10.0 120.0 1 0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 


















ZONE 2 - FRUSTUM 
ROCKWELL 187660 284.6 90.0 
0 REMTECH 7660 286.5 90.0 
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ZONE 2 - FRUSTUM 
ROCKWELL 187661 284.5 270.0 
REMTECH 7661 283.4 270.0 
SOURCE B P a  x, 8, 
I 1 
I 























ZONE 3 - FORWARD SKIRT 
ROCKWELL 10784 451.7 105.8 
REMTECH 31 451.7 104.0 



























0 Agreement acceptable - No TPS design impact 
224 
0 
ZONE 3 - FORWARD SKIRT 
8, 0.0 ROCK WELL 1120 401.0 
REMTECH 1000 399.0 0.0 
SOURCE B P =  *El 






















ZONE 3 - FORWARD S K I R T  
ROCK WELL 1157 459.6 30.0 
REMTECH 1021 447.5 45.0 
SOURCE B P s  xi3 0, 
I I I 1 I I 
HEAT LOAD 
127.8 
REMTECH 140.3 ---- - 
I 
* . _ _ - - - - _  









B P .  c;I 
SK I RT 
v 
A U 
1157 459'.6 30.'0 
1022 495.9 45.0 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 
TIME [ s e c l  
100.0 110.0 120.0 130.0 
I 
227 
ZONE 3 - FORWARD S K I R T  
ROCKWELL 10742 407.0 90.0 
REMTECH 1043 407.7 90.0 
SOURCE B P =  X B  O B  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 60.0 90.0 100.0 110.0 120.0 130.0 
T IME lsecl 
228 : 
ZONE 3 - FORWARD SKIRT 
ROCKWELL 10743 431 .O 90.0 
REMTECH 1045 425.0 90.0 
B P =  x, 8, SOURCE 
---- HEAT LOAD SYMBOL DESCRIPTION BTU1FT-S 
RI 454.0 
REMTECH 564.3 ------ 
I .  . 
I 
I 








































~ I J /\ 
\ 
I 
, I  i ! I 














I r I-/ ' 1 
ZONE 3 - FORWARD SKIRT 
ROCK WELL 1173 494.2 90.0 
REMTECH 1046 499.4 90.0 
SOURCE B P =  * B  0, 
0.0 .O 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 I 





C ' O  





- 0  
w c o  + 
a 
E o  
0 
ZONE 3 - FORWARD S K I R T  
ROCK WELL 1173 494.2 90.0 
REMTECH 1047 511.5 90.0 




1 I r-- ---1 7 - 1 1 1 i - r -  7- I 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130 
TIME lsecl 
231 
ZONE 3 - FORWARD S K I R T  
ROCK WELL 1193 523.8 90.0 
0 REMTECH 1048 521.9 90.0 
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c, 






























O N  
ZONE 3 - FORWARD SKIRT 
ROCKWELL 1193 523.8 90.0 
0 REMTECH 1049 534.0 90.0 
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-----I-- _ -  - _  L - -  - - \ - - _ _ _  _ _ _ - - - - - - -  - - - -  - - - - - - - - - -  - - -  \ 
/--/ 
I I 1 I 1 1 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 9D.0 100.0 110.0 120.0 1 3  
ZONE 3 - FORWARD S K I R T  
ROCKWELL 10715 401.0 135.0 
REMTECH 1065 399.0 135.0 




. - _  - - -  _ _ - - -  _ - - - -  - -- - - - - .  - - -  - T- - - - - - ~ -  - =-- 
I 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 
TIME lsecl 
0 
ZONE 3 - FORWARD S K I R T  
ROCKWELL 10745 449.5 80.0 
REMTECH 1292 431.9 76.0 
B P =  X B  8, SOURCE 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 








ZONE 3 - FORWARD S K I R T  
ROCKWELL 10720 401.0 270.0 
REMTECH 1345 399.0 270.0 
B P =  X B  8 6  SOURCE 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 1 '  








- 0  
W 
k 
ZONE 3 - FORWARD SKIRT 
ROCKWELL 10720 401.0 270.0 
REMTECH 1346 435.4 277.0 
SOURCE B P a  * 6  8 6  
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0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 9D.0 10D.O l l D . O  120.0 130.0 







3 - FORWARD S K I R T  
12001 438.0 100.0 
1406 432.0 104.0 
B P a  x* 43 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 
TIME I sec  1 
ZONE 3 - FORWARD S K I R T  
ROCKWELL 10792 487.0 100.0 
REMTECH 1410 480.0 104.0 
B P =  x, 0, SOURCE 
TIME ( sec l  
Comment 
0 RI IVBC-3 environment considered high - B.P. 10792 on lee side of RSS crossover. 











ZONE 3 - FORWARD SKIRT 
ROCKWELL 10743 442.0 120.0 
REMTECH 1436 444.0 140.0 
SOURCE B P =  x* fl, 
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3 
t, 
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ZONE 3 - FORWARD SKIRT 
ROCKNELL 3138 450.0 270.0 
RCMTECH 3207 450.0 270.0 










ZONE 3 - FORWARD SKIRT 
ROCKWELL 10792 487.0 100.0 
REMTECH 3229 490.0 104.0 
B P =  X B  8, SOURCE 
I . 
c - _ - -  - - -  - . * - - - - - - - - 
4 - - -  - - <- - - ,_ - - - - - - 
0 I 
Comment 
0 R,I IVBC-3 environment considered high - BP 10792 lee side of RSS crossover. 
---- / 
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c, 
ZONE 3 - F‘ORWARD SKIRT 
ROCKWELL 10791 461.0 100.0 
REMTECH 4214 480.0 110.0 
SOURCE B P .  X B  O B  
I I I I I 
HEAT LOAD - SYMBOL DESCRIPTION BTU,FT-SQ 
- I RENTECH 
- 
R I  243.0 
159.7 ---- --- - -  - 
I 1 j 
I 1 
I I 
I I j I I 
1 m 









b0 a .  













I ! I I I I I 
j I I I i j 
! I /7 I 








- -  \ 
5 L -  





RI IVBC-3 environment considered high - BP 10791 lee side of RSS crossover. 






HEAT LOAD 1 -  SYMBOL D E S C R I P T I O N  BTU/FT-SQ I 
- 
R I  138.9 
ZONE 3 - FORWARD S K I R T  
RDCKWELL 187444 417.4 46.0 
REMTECH 7444 419.0 46.0 
SOURCE B P =  X B  O B  
I - - ------ I I I 
I I I I I I I I I I I I 1 
I 1 REMTECH I 161.7 
I I 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.D 130.0 
T I M E  Isecl 










ZONE 3 - FORWARD S K I R T  
8, 
0.0 RDCKWELL 187653 459.6 
REMTECH 7653 459.6 0.0 
B P =  x, SOURCE 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 
TIME I s e c )  
246 
0 










I I I I 
0 
u- 
- . . , 
a 
L T O  
- - -  






ZONE 3 - FORWARD S K I R T  
ROCKWELL 10791 461.0 100.0 
REMTECH 7654 459.0 104.0 
SOURCE B P s  X B  8, 
Comment 
0 RI IVBC-3 environment considered high - BP 10791 lee side of RSS crossover. 
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ZONE 3 - FORWARD SKIRT 
ROCKWELL 187656 420.0 90.0 
REMTECH 7656 419.8 92.0 




f ’D  
‘El 








m w  
Z 






0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 
TIME I s e c l  
Comment 










ZONE 3 - FORWARD S K I R T  
BB 
0.0 ROCKWELL 187682 522.9 
REMTECH 7682 511.0 270.0 
B P =  X B  SOURCE 
0 .0  10.0 20.0 30.0 40.D 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 





ZONE 3 - FORWARD S K I R T  
ROCKWELL 188440 544.1 90.0 
REMTECH 8440 544.0 90.0 
B P =  X B  8, SOURCE 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BD.0 90.0 100.0 110.0 120.0 I :  






ZONE 3 - FORWARD S K I R T  
ROCKWELL 188441 5 4 4 . 1  135.0 
REMTECH 8441 544.0 135.0 
SOURCE B P g  X B  8, 




ZONE 3 - FORWARD SKIRT 
ROCKWELL 188442 544.1 180.0 
REMTECH 8442 544.0 180.0 










































ZONE 4 - MOTOR CF1SING 
ROCKNELL 3207 546.1 270.0 SOURCE B P a  X B  8, 
I I I 1 I I 
HEAT LOAD - SYKBOL DESCRIPTION BTU/F--SQ 
- 
R I  161.0 




* - -  . - \  - 
- - I  
1.- 
A', 
* - -  
* */ c  - 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 





- 0  
m 
- 0  a .  






ZONE 4 - MOTOR CRSING 
RDCKWELL 3367 819.5 270.0 
REMTECH 42 876.0 270.0 
SOURCE B P =  * B  8, 
1.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
























ZONE 4 - MOTOR CRSING 
ROCK WELL 3517 1077.4 270.0 
REMTECH 43 1061.0 270.0 
SOURCE B P g  xf3 8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 B0.O 90.0 100.0 110.0 120.0 130.0 




ZONE 4 - MOTOR CASING 
ROCK WELL 3517 1077.4 270.0 
0 REMTECH 44 1237.0 270.0 




0 u -  
v, 
I 
0 2  
2 0  
4 .  












- 0  a .  



















ZONE 4 - MOTOR CRSING 
0.0 ROCK WELL 1280 675.9 
REMTECH 1004 719.2 0.0 
8, B P a  X B  SOURCE 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 60.0 90.0 100.0 110.0 120.0 130.0 





ZONE 4 - MOTOR CRSING 
SOURCE B P =  X B  
ROCK WELL 1360 819.5 
REMTECH 1005 892.3 
8, 0.0 
0.0 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 






c .  40 





















_ - - - - - _ _ _  - 
// 
.  . - . . 
c-- --- - . - -  
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0 -- 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
I 
I 
ZONE 4 - MOTOR CRSING 
ROCKNELL 1283 675.9 90.0 
REMTECH 1052 719.2 90.0 
SOURCE B P =  x, 8, 
m 















HEAT LOAD SYMBOL DESCRIPTION BTU/FT-SQ 
RI 128.7 ------ REt4TECH 112.1 
ZONE 4 - MOTOR CRSING 
ROCKWELL 1583 1203.8 90.0 
REMTECH 1055 1238.4 90.0 


















- 0  
OD w + 
[r 
E o  
z 
PILD 
+ O  a .  






























I I I 
I 
I I I 1 
I 
I I 
- - -  * - - - _  - - - _ _ _  -5--- 
4- 
I I 1 I I 1 
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o r ;  0 -  
[D 
I 
2 0  
G .  
> E  
-4 
- 0  
m 
w m  
a 
urn 
+ D  a .  w e  
I 
+ 







0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
T I M E  I s e c )  
I 
SYMBOL DESCRIPTION BTU/FT-SQ HEAT LOAD 
RI 158.6 







c . - - _ _  -- I 






















ZONE 4 - MOTOR CASING 
ROCKWELL 187420 1237.0 97.0 
REMTECH 7420 1237.0 99.0 
SOURCE B P =  x, 8% 
0.0 16.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 





ZONE 4 - MOTOR CASING 
ROCKNELL 187421 1237.0 277.0 
REMTECH 7421 1237.0 279.0 
SOURCE B F =  X B  8, 


















- 0  
OD w + a 
L T O  
urn 
Z 






_ _ - - _  - 
- - - ,  0 
0 -/J 





ZONE 4 - MOTOR CASING 
ROCKWELL 187688 620.1 90.0 
REMTECH 7688 620.0 90.0 
SOURCE B P a  X B  8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 
T IME [ s e c l  
26 8 
ZONE 4 - MOTOR CASING 
ROCKWELL 187689 620.1 180.0 
0 REMTECH 7689 620.0 180.0 
2 







2 0  
4 .  
‘E 
m 
- ?  
w w  
a 
c3* 


















ZONE 4 - MOTOR CASING 
ROCKWELL 187690 620.1 282.0 
REMTECH 7690 620.0 282.0 










2 0  
‘E 
m 
t .  
3 
4 








L T .  
















ZONE 4 - MOTOR CASING 
ROCKWELL 188437 1061.0 90.0 
REMTECH 8437 1061.0 90.0 
SOURCE B P a  x, 8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 




ZONE 4 - MOTOR CRSING 
ROCKWELL 188438 1061.0 180.0 
REMTECH 8438 1061.0 180.0 
SOURCE B P f t  X B  8, 



















ZONE 5 - MOTOR CRSING 
ROCK WELL 3737 1463.0 270.0 
REMTECH 51 1411.5 270.0 
B P =  X B  0, SOURCE 
TIME Isecl 
Comment 







I I I 1 
SYMBOL DESCRIPTION BTU/FT-SQ HEAT LOAD - 
------ RENT ECH 275.7 - 
---~--- - 








ZONE 5 - MOTOR CRSING 
ROCK WELL 3757 1498.0 270.0 
REMTECH 52 1498.0 270.0 
SOURCE B P g  X B  0, 





0 RI NBC-3 BP 3757 has a 1.45 multiplier for body points on the field joint. 
Applying this factor to the environment shown would bring the Rockwell results 
into close agreement with REMTECH. REMTECH reflects the correct level here 
274 
LD - 
I \  
I , 
I \ 








I \ I  




























Z , I  
+ O  I a .  I 
I I 






A’ , I  
0 I 
ru 




0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 
Comment 













ZONE 5 - MOTOR CRSING 
ROCK WELL 977 1505.0 67.5 
REMTECH 54 1504.0 67.5 
SOURCE B P =  X B  Q B  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 I 
TIME Isecl 
Comment 
0 Data from upcoming DFI flights required to resolve discrepancy - no previous 









C ’D c .  




ZONE 5 - MOTOR CRSING 
ROCK WELL 974 1505.0 135.0 
REMTECH 55 1504.0 135.0 





0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 







0 Data from upcoming DFI flight (STS-26R-31R) required to resolve disparity 
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ZONE 5 - MOTOR CRSING 
ROCK WELL 976 1504.0 225.0 
REMTECH 56 1504.0 225.0 
SOURCE B P n  X B  8, 
j 
I 








I 1 I 
I I j I /'I\ _ - -  I
I 
1 ,  
I 




/ I  
/ _' _ _ - -  . - - - - .  
1.0 10.0 20.0 30.0 40.0 50.D 60.0 70.0 60.0 90.0 100.0 110.0 120.0 130.0 








- 0  
- 0  a .  





ZONE 5 - MOTOR CASING 
ROCK WELL 979 1505.0 315.0 
REMTECH 57 1504.0 315.0 
SOURCE B P n  X B  8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0  80.0 90.0 10D.O 110.0 120.0 13U.O 
TIME Isecl 
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ZONE 5 - MOTOR CRSING 
ROCKWELL 10510 1503.0 270.0 
REMTECH 58 1504.0 270.0 

















I I I I I I 
SYKBOL DESCRIPTION BTU/FT-S HEAT LOAD - 
-- - - - - -  I REMTECH I 184.9 I 1 - 164.0 







I I I 
I I I 
I I 1 I 
i 
I 
I I I I 
1 I 
1 1 I 
* 
r x  
I \  
--.- I , 
- - I  






0 -  
LD 
C’D 
@ E  
I 
c .  




- 0  I 
W 





W L D  
- 0  a .  









1 I I I 
HEAT LOAD 





~ I ( 1 1  
I I 
1 











ZONE 5 - MOTOR CASING 
O B  0.0 ROCKWELL 10512 1498.0 
REMTECH 1011 1498.0 0.0 
SOURCE B P a  X B  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 10D.O 110.0 120.0 130.0 
TIME I s e c l  
Comment 
0 Agreement acceptable - No TPS design impact 
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dl3 





- 0  
W w + a 
a* 
+ O  a .  w -  
I 





0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 
TIME [ s e c )  
l 
l 






















ZONE 5 - MOTOR CRSING 
ROCKWELL 10516 1498.0 90.0 
REMTECH 1057 1498.0 90.0 
SOURCE B P =  X B  8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 60.0 90.0 100.0 110.0 120.0 I :  
TIME lsecl 
Comment 
0 FU IVBC-3 considered high. The 1.25 factor applied to the body points at the 
field joint location XB = 1498 make the environment equal to the forward face 




ZONE 5 - MOTOR CASING 
ROCK WELL 1793 1567.2 90.0 
REMTECH 1058 1584.5 98.0 
SOURCE B P =  X B  8, 
.O 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 
TIME I s e c l  
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ZONE 5 - MOTOR CFtSING 
0, 0.0 ROCKHELL 1730 1463.0 
REMTECH 1242 1481.5 0.0 
SOURCE B F a  x* 
i 
I I I I I I 
HEAT LOAD - SYMBOL D E S C R I P T I O N  B T U / F T - S Q  
- 
R I  233.0 









I I I 
i 1 
I , I I I 
I 




I i I i 
! 
1 1 I 




< - - .  
! 
/ , a '  ' J - - ,  
/' *'. 
c - . / - * *  _ - - -  
L - - -  - 







O n ;  a ) -  
Ln 
I 
C ’ O  
‘2 
m 
c .  
3 
c, 
- 0  
CD w e 




- 0  a .  





ZONE 5 - MOTOR CRSING 
ROCK WELL 3756 1498.0 269.0 
REMTECH 1338 1498.0 263.0 
B P *  X B  8, SOURCE 
I 1 1 1 I 1 
HEAT LOAD - SYMBOL DESCRIPTION BTU/FT-SQ 
- 
RI 164.0 w--------- 











I j I 
I I i 1 1 I 
l 1 












I I I 








I / > 1 1 ,A \ _----. - -  c_ 
- - - - -  - *  . - - - - -  c. - - - _ r  . - .. - 
1 
























- - - -  - -. 
1.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
T I M E  l s e c l  
1 
HEAT LOAD 




/ ,  





\ /,; I I A 
I I 













- - -  
I 
288 
ZONE 5 - MOTOR CRSING 
ROCKWELL 10515 1498.0 60.0 
REMTECH 1384 1498.0 67.5 
B P =  X B  O B  SOURCE 
I I I I I I 
SYMBOL DESCRIPTION BT"1FT-S HEAT LOAD 
I\ 
RI 574.0 I \  --- REMTECH 423.3 ------ 
I \  







ZONE 5 - MOTOR CASING 
0 6  0.0 ROCKWELL 187414 1503.4 
REMTECH 7414  1504.0 0.0 
SOURCE B P n  X B  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 
TIME lsecl 
200 
ZONE 5 - MOTOR CRSING 
B P =  X B  8 6  SOURCE 
ROCKWELL 187424 1505.1 98.0 


















T I M E  I s e c l  
0 
ZONE 5 - MOTOR CF1SING 
ROCKWELL 187425 1505.1 180.0 
REMTECH 7425 1504.0 180.0 
SOURCE B P s  X B  QB 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 110.0 120.0 130.0 
TIME lsecl 
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ZONE 5 - MOTOR CRSING 
ROCKWELL 1776 1532.0 225.0 
0 REMTECH 7685 1530.0 225.0 
B P n  X B  8, SOURCE 


























ZONE 5 - MOTOR CRSING 
8, 0.0 
0 REMTECH 7686 1520.0 0.0 
B P n  x, SOURCE 
ROCK WELL 9001 1519.0 
0 



















ZONE 5 - MOTOR CRSING 
ROCKWELL 188439 1397.1 90.0 
REMTECH 8439 1397.0 90.0 
SOURCE B P *  X B  8, 
I I I I I I 
HEAT LOAD - SYMBOL DESCRIPTION BT"1FT-S 
- 





I I j I 
I I I I I 
I  1 
I 
I I I I I I 
I I 
I 
I I 1 
I I I 
I 
I 
/ r  - _ _ _  
- _ I  --=k 
. j - 

















ZONE 6 - MOTOR CRSING 
8, 
0.0 ROCKWELL 1830 1638.0 
REMTECH 61 1637.5 0.0 
SOURCE B P s  x, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 
T I M E  Isecl 
Comment 
0 Agreement acceptable - Design driver is plume and reentry heating 
206 
ZONE 6 - MOTOR CASING 
8, 0.0 
0 REM T E C H 62 1714.3 0.0 
B P n  xi3 SOURCE 
ROCK WELL 1860 1694.0 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 















0 "  a).-. 
(D 
I 
40 G .  
\ "  
3 -  
4 
- 0  
W w 
I- 





I-0 a .  
CI 






ZONE 6 - MOTOR CASING 
0.0 ROCK WELL 6302 1734.0 
REMTECH 63 1733.3 0.0 
8, SOURCE B P a  x, 





@ O  a .  





ZONE 6 - MOTOR CASING 
0.0 ROCK WELL 6301 1732.0 
REMTECH 64 1733.3 0.0 
8, SOURCE B P =  X B  














ZONE 6 - MOTOR C R S I N G  
0.0 ROCKWELL 6305 1734.0 
REMTECH 65 1733.3 0.0 
8 6  B P a  x 6  SOURCE 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 
TIME l s e c )  
300 
ZONE 6 - MOTOR CRSING 
8, 0.0 B P =  X B  
SOURCE 














c ------ - ,e ( u 2 1  rn 
I 
2 0  
\ a  
3 -  
L .  
-4 





E o  
Z 
a 
o w  
I-+D a .  







0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 B0.D 90.0 100.0 
TIME Isecl 
Comment 
0 Agreement acceptable - Design driver is plume and reentry heating 
301 
ZONE 6 - MOTOR CRSING 
ROCK WELL 6552 1838.0 180.0 
REMTECH 69 1838.0 180.0 
SOURCE B P a  X B  8, 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 60.0 90.0 100.0 






























I I I I 
HEAT LOAD - SYMBOL DESCRIPTION BTUIFT-SQ 
- 




ZONE 6 - MOTOR CRSING 
0.0 ROCKWELL 1930 1808.0 
REMTECH 1015 1825.1 0.0 
OB SOURCE B P g  XB 
.D 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 
T I M E  Isecl 
304 
0 
a m  
Z 
+ O  a .  





- - -  0 
ZONE 6 - MOTOR CRSING 
ROCKWELL 1833 1633.0 90.0 
REMTECH 1059 1714.3 90.0 
SOURCE B P *  XB 8, 










ZONE 6 - MOTOR CRSING 
ROCKNELL 1933 1818.0 90.0 
REMTECH 1060 1800.8 90.0 
SOURCE B P =  X B  8, 
0.0 10.D 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 I [  




ZONE 6 - MOTOR CASING 
ROCK WELL 1935 1818.0 180.0 
REMTECH 1253 1813.0 180.0 













- 0  a .  







- - - - -  
I 1 I I I 1 I 1 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 11 
TIME I s e c )  
307 
ZONE 6 - MOTOR CRSING 
ROCK WELL 1955 1837.0 180.0 
REMTECH 1260 1825.1 180.0 
SOURCE B P n  X B  8, 








OD W + 












ZONE 6 - MOTOR CRSING 
0.0 ROCK WELL 6302 1734.0 
REMTECH 1365 1729.9 0.0 
8, B P .  X B  SOURCE 
- 
----- 
D.0 10.0 20.0 30.0 40.0 50.0 60.0 70 .0  B0.D 90.0 I 
TIME lsecl 
Comment 
0 Agreement acceptable 
e 





ZONE 6 - MOTOR CRSING 
6, 
0.0 
0 REMTECH 1366 1769.7 0.0 
B P a  X B  SOURCE 
ROCKWELL 6402 1778.0 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BD.0 90.0 100.0 
TIME lsecl 
Comment 





G .  






- 0  
OD w 
I-+ a 
E o  
PIw 
Z 





N - - - - - -  
0 
0 
_ - - - -  
I 
ZONE 6 - MOTOR CRSING 
ROCKWELL 1835 1633.0 180.0 
SOURCE B P =  X B  % 
_ - - -  - - -  
-. - 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 










ZONE 6 - MOTOR CRSING 
8, 0.0 ROCK WELL 6505 1839.9 
REMTECH 7415 1838.0 3 .0  





0 .  
v, 
I 
a )=  
a 0  G .  
> E  
c, 
- 0  
m 
w w  
a 
c3* 
- 0  a .  , 
W Q .  , 
I I 






N . /’ 
~ 








0 Agreement acceptable - Design driver is plume and reentry heating 
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ZONE 6 - MOTOR CRSING 




















0 REMTECH 7416 1838.0 303.0 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BD.0 90.0 100.0 





















I D  
c 
0 - 




0 2  
a 0  
\o 
3 -  
c .  
4 





I I I I 
-- HEAT LOAD - SYt4BOL DESCRIPTION BTU/FT-SQ 
- RI 83.2 







ZONE 6 - MOTOR CASING 
0.0 ROCKWELL 6403 1778.0 
REMTECH 7683 1785.0 0.0 










\ E  
m 
w o o  
a 
c3* 
W O  a .  
U-J- 
I 
L .  
3 
4 
- 0  
f- 



















ZONE 6 - MOTOR CASING 
ROCK WELL 6453 1778.0 180.0 
REMTECH 7684 1875.0 180.0 
SOURCE B P n  X B  O B  
I 
I 






















ZONE 6 - MOTOR CRSING 
ROCKWELL 1957 1837.0 30.0 
REMTECH 8447 1839.0 32.0 


























ZONE 7 - RFT SKIRT 
ROCKWELL 2116 1896.0 45.0 
REMTECH 1036 1896.0 50.0 






0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 







ZONE 7 - RFT SKIRT 
ROCK WELL 2131 1842.0 90.0 
REMTECH 1061 1849.3 90.0 
SOURCE B P n  xB 8, 
r -  1 I I I 
I I 1 
I I I I 
I I I 1 I I 
I 
I 







I I I I 
HEAT LOAD SYMEOL D E S C R I P T I O N  BTU/F--SQ 
RI 74.8 - ~ - - ~ -  REMTECH 66.7 ' ---- - 
I 
I 
ZONE 7 - AFT SKIRT 
ROCKWELL 2141 1842.0 135.0 
0 REMTECH 1074 1849.3 135.0 












I 1 I 
I I 
I 
2 0  










I I 1 I I I I 1 I 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 11 




























ZONE 7 - AFT S K I R T  
ROCKWELL 10414 1888.0 315.0 
0 REMTECH 1134 1869.4 315.0 
B P a  X B  O B  SOURCE 









2 0  
‘2 
m 
G .  
5) 
c’ 















0 .  - 
1 I I I 1 I I I I I 




















ZONE 7 - AFT SKIRT 
ROCKWELL 10414 1888.0 315.0 
REMTECH 1135 1894.5 315.0 
SOURCE B P =  x, *B 
HEAT LOAD SYMBOL DESCRIPTION BfU,FT-SQ - !I- 

















j j I 
i ! i I ! 
I j I I 
1 I 
, 





! - -  _ _ - -  
* -  
* -  I 










I I I I I I I I 1 I - 1  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 60.0 90.0 IO[ 




















ZONE 7 - AFT S K I R T  
ROCKWELL 2199 1931.0 315.0 
0 REMTECH 1136 1920.3 315.0 
B P a  X B  8, SOURCE 
I 
I 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 







ZONE: 7 - AFT SKIRT 
ROCKWELL 2231 1842.0 210.0 
REMTECH 1276 1849.3 198.0 
B P a  X B  8, SOURCE 
I 
- -  
* -  - ---.. - 
_ _ - - - -  - - - - - -  - - - - - - -  - - 









ZONE 7 - RFT SKIRT 
ROCKWELL 10152 1841.0 238.0 
REMTECH 1277 1849.3 238.0 
x* 8, SOURCE B P =  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BD.0 90.0 100.0 
326 
ZONE 7 - RFT SKIRT 
ROCKWELL 10160 1888.0 250.0 
0 REMTECH 1289 1920.3 238.0 
SOURCE B P =  X B  8, 
I 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 























ZONE 7 - RFT S K I R T  
ROCK WELL 2133 1861.0 90.0 
REMTECH 4221 1877.5 90.0 
SOURCE B P a  x, 8, 
I I I 1 I 1 I I I 





ZONE 7 - RFT S K I R T  
ROCK WELL 2143 1861.0 135.0 
RCMTECH 4222 1877.5 135.0 
SOURCE B P a  x, 6 6  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 














ZONE 7 - AFT SKIRT 
ROCKWELL 10314 1853.0 16.0 
REMTECH 7445 1854.7 18.0 





0 Agreement acceptable - Design driver is plume and reentry heating 
330 
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- 0  a .  






8, 0.0 SOURCE B P =  x, ROCKWELL 10302 1852.0 

























I I 1 I 
- HEAT LOAD SYMBOL DESCRIPTION BTU/FT-SQ 
-____---~ 
I R I  127.6 





ZONE 7 - AFT SKIRT 
3.0 ROCKNELL 10313 1859.0 
REMTECH 8407 1884.9 2.0 
0, SOURCE B P =  xE3 
332 





SOURCE B P s  X B  8, 
ROCK WELL 2126 1896.0 60.0 
REMTECH 8409 1920.0 52.0 
S I  I I I I I ,  I I I I 
HEAT LOAD - 
0 BTU,FT-SQ SYMBOL DESCRIPTION 
- 0  I 
I I 
i I I 1 
0 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 1OO.D 





ZONE 7 - RFT SKIRT 
ROCK WELL 2136 1896.0 90.0 
0 REMTECH 8434 1910.0 90.0 
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‘El 
m 
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03 w + 
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HEAT LOAD SYMBOL DESCRIPTION BTU/FT-SQ 
0 u -  
u, 
a, 2'  
RI 118.0 
REMTECH 76.5 ----- 
c, m 
I 
- 0  






















ZONE 7 - AFT S K I R T  
ROCKWELL 10209 1899.0 281.0 
REMTECH 8435 1910.0 275.0 
B P a  XFJ 8, SOURCE 
I I I I I I I I I 
I 
1 I 
I i I 
Comment 








































R 1  
REMTECH ------ 




SOURCE B P =  x, 8, 
ROCK WELL 2146 1896.0 135.0 
REMTECH 8436 1910.0 135.0 











un; 0 -  
v, 
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1 - - - _ _ _  _ _ - - - -   
1 - -  _ _ - - - - -  - - - - - -  
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 BO.0 90.0 100.0 
TIME ( s e c l  
I 
I 
3 37 
